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1 

im^m 1 ] tmmi^o k ^ ^ ±ot='- ^ use 

?^KM}g6i:-^^ (Giant Magnetoresist ive Element) M 
(D^m^ifZX^-r (Fringing Magnetic Flux) 

-^^ i: CD r^l t:: SS g ^ n ^ m 1 ^mft ® 
J^^mffifei^T-Jl ^ CD r^l tz ®£g $ n ^ ^ 2 (7) ® ^ i: 
:t h i^^it^i^mL^^S/h^t^ffll^^ J:^tr#|J5g'r 

[|f^3l3] mmMmtUmt^. NiFe. FeN*5 

[It*3g4] Bufsm ^5ctt/^2cD4^"-;u/v-;P K 
/'J-K®<D#^A^ i^2^^a>' (^m) cdJ?$^^ 

0 0:t>i?^::^ h n-A (A) ^It*^ 1 IS 
0. 5 ^ ^ ui/t^hffy2 ^ ^ n >^T'CD!B$r*LT^^ 

1 : it^hb: 1 STC7)®Htzfesii*]Si lemoK^ 

^-y Ko 



(2) 4$^¥7-2 6 2 5 2 0 

2 

^-^=&{i;i^if*® lia«<Z)K^--^y Ko 
[0 0 0 1 ] 

^yKtrgg-r^o c:cDJ:-5?^j:®itcO^M--^y Kti. 

m^7h^m^^nr>m\z.^m'^rix^Ki ^ kt 

^^S^^^cD h ^>>^>?^-'9-f3|5-r^^cD"efe^o 
[0 0 0 2] 

20 [^^e3^cDSffi] c:n^Ttz^^nTi^^«e5^cD^M-N'y 

KT-tr^yjti. ^^ttcD#tiZ.^ffl--^y Ka5^. mm. 
i&^^^^nm\.fz (Magnetoresistive : MKh 
BSiet" ^) icc^fiJ Lffl^^htrJ: OfFil^^nTV^^o ft 
^6lJ?^j:g|^&(DSt^^^-^^y K^t^. -^n-^nP 1 *5 
J:t/P 2 J;^^n^1g&CD^McD>'^'-v^>r]l^*-r 
^o 

[0 0 0 3] 

(Topology: hrf.u-J^) \ZX^mmf}^^±r^o Z.<D 

taio^. xU^hnv-TtJ^U-i/Hy (Electromigrati 
on) U - K«8^5ctl/MRit^aiLffl^^ i:^>-;i' K 
^i^t(Dmm.ffi}tj:^m (i/a-h) U-Kj^^^ctt/ 

^V^-5^llr^)^o 

[0 0 0 4] *^§gti±feFam«{'^'5^T5tc$n/ct(D 
50 hr^h<DXi>ho ^h\z. ^^mt. 'j-KJ^^-cti/ 
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[0 0 0 5] ^ibiz^fz. ^^m\^. mrf^cD'j'-vm 

[0 0 0 61 

LM^ih L^j:zfm^^^'kn'^tzi^o)^^m(Dmmm 
n.^^>h*\t. ^y':f^^'rhmn\B\m^i^m'r^tzisb 

[0 0 0 7] $ ^^WO^M^^-^-y Kti. ±IB 

^1 K/U- h*m tm2 <D7f^- Ji^/iy 

^Xfm 2 (D7f.- )V/ iy - )V K/U- K^tZ)#^ti. 

m^<D^mm>\zx^'r ^m^f)-^ ^ ^±m^^mm.ii&.^m 

u%^iffin^m^znL'r-^m^m<D'^>7.nm^m't 
fz^a^mn^m^^^^-t 

[0 0 0 8] ^^\z^fz^ ^^ma:>nmmm.^-y v*\t. 
±mm\o:>7f.-)v/iy-}VY/')- YMh^^m^^m 
m.t^mm^mt.<Dm\zmm^tihmi omn^^m^. ± 
^m2<D7fs-)v/iy-}v K/u - vm}i^^ms.mm% 

ffifei^-T-g ^ c[) Pel t3 SB^ ^ n ^ ^ 2 CD ^mft© h <i A 

^-y Ka5fj:, mt'ik^m^-y Y^o:>^ ^ -y -fo^lz, -b 
\.fzm'^\Zts:^X\^ho ±ieor>il®ttcD*^ji<^^-^'y 

PlMhBSte-r^) ^'cJ:C/S 1 <D;t^-;U/v'-;U K/'J 
^*LTV>^o Cin^CD^ 1 *5<i:Uf|l2<D/J?-;w^ 

it (ffi'g, mituB sxm^n^) i^nx^hfix^ 
0. m.m^^Mtzht-'^mxik^o ztihon^ 



(3) 4*^^7 -2 6 2 5 2 0 

^l:#3|4i: tT. «^Jx.f?, N i F e (/^-vn>r) , p e 
N ^ t i F e N T a <^ ffi nf fig -T? -5 o 

[O 0 0 9]$?>(r, P 1 ^:fej:t/p 2/ic^)2aiO^:- 
>'^®^i> m^^^^m^^-}VhLxwtm'r^t.mz^ m% 

X\Z^ lU^, iCi^^frriKCT. ±f50P 1 M^^cfct/P 2M 
-^n^nP 1 /S 1 g:fcJ;t;p 2/S 2^hct^*c: 

KasS 1 *5ctt/S 2 (i. GMR^i^CD-y--^ Kit*^^ 
10 (Side Reading) ^JSiJ^^it, m^^m^^ 

mr^tzi^^zm^-r^o m^^^mrfmm^\t. gmr 
^^mmLfzm^j^^mo^^ yzf^t. GURm^om 

to 0 1 0] ii:$^^)@v^2@cD4-^-;^ 

©'e$>^P 1/S 1 M*5ctt/P 2/^5 2/iti. ^M^J'cC 
LXW^m-t^hP 1 H/S 1 g:fcJ;r/P 2/S 2Ma)S5 

ti. itmffom<rf^nx\^^^ zcdtzi^^z^ m^mmm 
mtmy\^m&(D^mmxij'^x. itm^jz^tjimm^m-t 

Zht^-^m^Ztj::^^ Ltzt^^X^ ^M^M-- ^y KOKjf^ 

^'^mmm&xh'ox:k^tf:mm.^m-rztf)^xt^o 

[0 0 1 1 ] iff^ L< ti. :*:^^CD»M^M-\'y KC:fo 
ttSP 1 / S 1 1 *3ctt/P 2/S 2S0*^ ti. 
2 ^ n >'cr>^$:^:^-r^, ^^tz. iff^L<fi. 
30 ^CD^^SSM-^ -y K(3:foCt ^GMR^^^fi. 5 0 0 

(i. *^WCDGMR^-?^ti. j^O. 5 ^ i?ny;6>^jS?7 
2 ^ iJ'o v^-e09S=^*tT^5»9. dCDGMR^^IlO 
^^Mmottlt. 1 : 1;6^65 : 1 ^ "COD^Sfr fe^o 

[0 0 1 2] ^^t::. jff^L<(^. *^Wa)GMR«^- 
Mti. ^ (Cu) . ^ (Au) ^/cfi^ (Ag) 
--/T^^^^^^^n^^m^h. (Fe) . 3/<>ii.h 

(Co) :t5^Xf^^y^J\^ (N i ) t3 J: 0 f^SJ $ 

40 &mLxtj:^^:^m\zj:om^i^n^o $e>f3. ifp^u 
y=&^tr¥-^ ^y 'fm±\zmm^H^m'm&.o) 

[0 0 13] m^mLm0-t>v-mf'X$>^GMRm^ 
^(DM^^mmz J: ■ox^m-^ii' ^n^o i^m&)tj:G 

V 7. (Journal of Applied Physics) (1 9 9 3^^5 
^ 1 5 a^fr) jcOVol. 73. No. 10.530 
95-5 3 1 *5 FIEEE ^J^-^)\^is: 

50 y -^^^"r^y^T. -f V v ^ > (IEEE Journal 
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on Magnetics in Japan) (1 9 9 2^9>^^fT) J O 
Vo 1. 7. No. 9, 2 4 8 2H-2 4 8 7Mt::iE5K 

[0 0 14] :$i^m(DGMRm'f'^^'t^m^thLm-^ 

•try-t^^^fi, Ji^y Ti- Ji^-rmO'J y^-'^r (Liverm 
ore) fr|9:5:$nTV^^ ';/<-^T • ^^fCv h 'J (Liver 
more Laboratories) ^ZXM^^Htih(D~C^^o Z(D 
ffic7)GMR-^^ (GMR-fey-t^^^) t^. ft^Sljtrti. 
^ - V?^J5S t^j: $ n #]f SigT- ^ T #1^ $ n ^ o 

GMR^^;6>^7:c^GMRIK(i. © GM RiKt:: W 
AD^n^/W r:?^m^rt;&^ [alGMRJ^c^^Mt'^LSK 
tr?^^^J;at3. fT'cC^-b. C p p ^- FtZTftfFT^ ct 

^T:^*^S 1 ^octU^S 2^, ^mi^OU- KJlSi: LTig 

[ooi5]:icDci:^t::tT. :^^m(Dmmm%^y K 

f^tr. P 1 /S 1 gi:GMRI^hc;^)Pp1tr# 

t^. ^y-v'b KS 1 :foJ:afS 2;6>6GMRjK^m^orp1Pi 

v'>(:z,^^a)mmmi^±izm!&^ti^h^^y^a)V 
"^^y^m^t. GMRmcD^izJi-DXM'&^ri^o :za)z 

tizj:Ki. mmmi^±cDh ^ y i^izi^m^titzm^o)^ 

y - h y ^y ^m^ti^L (Off-track Reading ) . f^'^tD 

-^m^ihL^m^i^m^znx^ztt^x^^bo 

[0 0 16] 

immmi ^^m\t. m^-fcomm (^i-ias) tzcto 
mm^n^M.i^&^tjimmm^ztit^i^mm'r^zti^z^ 

^^^mommm^zmm-r^mm^mm^zmm't^ ztt 

[0 0 1 7] EI 1 ^#R^-rn(^^^;i)^ctdtr. |(^Kttc3!) 
•^^^y^mW, (EI^LTV^3^J:V^) iCH^JEK^n-Sct ^ 

(^tjii<i^-bi:' '> 3 » i8^ffigt?^C9GMR^^^ 
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^Sc^mu^-N^y Ka5 (i!^a:ju-bi:^'>3» 

35**® 1 cDJt^-^v^ 1 0^^-r^o r CD® 1 cz)^^-;^© 
lot*. P I/S 1 /ihcJ:(^nT:jDO. i?f^ U<{*. s 

10 mm(DW^±. F lys imi ot^^zth$> 

1 iiLT^ti-r^o mi02g:m*Sl 2ibK P 

1/s ig 1 oitz^^jsg^n-So ov>-r, ^±mmmm 

^ffifei (GMR) «^/114;6^ «^^^tZ.i:oT±IB 

m\ omm^^m 1 2±izm&^n^o -^v^-c^ 112 co^ 

[0 0 18] ±120® 1 *5j:t>-®2CD^m«:M 1 2^^ 
t/1 6ti. ® 1 (D^^-^l-^ 1 0:^^l/m2(Dr^-J\^mi 
S t'^n'^tim^T^iy'-Jl^ KS 1 ^^J;t/i>-;V KS 2 

0. GMRI^t >^-;b Ka5(Z)S 1 :fc^t/S 2 i:C[)re1C(>K 

0;i^-;uMl8 (Sft^c^fP-g-i, P2/S2^18hJ; 

t::cJ: O^jsg-r^o d cd® 2 cD^tf-;^® 1 8 ti, ®2c7)# 
tii<5^ffl4^-;uP 2 *5J:yf->-;U KS 2 h LT^&gT 
JbiacD® 1 *5ctOf® 2 (DSt3i«^ffl>-K-;l-P 1 i5cfc 

X^^z. mmm<D^^ y-:^ (Back Gap) f*. S^MInlgSrt 

[0 0 19] m2it. m 1 cD#i^cD±irEg-r-<t 7? :t 
ig]3{i, m2(Dm^^\znLxmi»:(Dmts:^ 
v^m^wntstm^zj:^^^^^^^^ tj:^. mj^Ltzm 
xmrzttt^o 

[0 0 2 0] m2^^m'tti\im^t^j:o^z. *^^cz) 
nmrnn^y yr^yy) <Dmi^xi,t. P2/s2gi 
8. GURm^mi 4. mi:^^zfm2(Dmmi^mi 

2. 1 6. ;teJ:l/P 1 /S 1 H 1 0^?^J5g-r^?^c26t::, 
7;i-KU>?:^hv;^^2 0;i)>±HBP2/S 2/1 1 8±tr 

\zj:K>. m3i^zw:-r^v^j:^myo\^^zm^^nfzm^<D 

P l/S 1® 1 0;e>^3S^o ifSCQcfco^^cCXy ^y>/ . •/ 
^-tI;^;^,5^^J$nTV^^rB14'. ® 1 *5ctUf®2cr)^mft 
Ml 2. 16, ?^cC^t/{ZP 2/S 2® 1 8ti. GMR^ 
^® 1 4^^mr^o ±m<DJ^^y^>^ • yn-tr:;^l*. 
P 1/S 1^ 1 0>^a55^Wf::J3:iiU, GMR1gi^^l4 

50 (ommizm^^^m^^^m^-r^. 




T 

[0 0 2 1 ] ±m(DF l/S imi 0^^ci:i5P2/S2 
m 1 8tD#^ti, ^J^t^, NiFe, F eN^tz\tF e 

NT acD^otjim^^^^^mm^^-r^mM^t (bs) 

trcfc OfP6nTV^5o »^ L < ti. P 1/S 1^1 0 

GMR^^®14ti, jS^5 0 0;^-yi/:^ h n-A(7) 
jji^O. 5 ^ ^ny;6^^jf52 ^ i?ny 

^'eo^)^i^^tTv^'5o ^^tc. SftL<ti, ±i5GM 
R-^^;i©:l$^iHc[)ifcti, 1 : li!)>ib5 : 1 tTO® 

^-y ^iUcD/^^-yj^/Sti. :/U-^iSlf5r^#lig (Plan 
ar Geometry ) ^ffiV>?^c-^— O X ^y "T" (Xg) f::ct»? 

[0 0 2 2] 5 ^tr, 1^3 ^ZioV^T. GMR^-?-^ 1 4 

J^cC^o <ff^L<ti. GMR^^/1 1 4ti, ISi&cD^a);! 

2(7)^m^^®12. 1 6 0€-^ti> «^J^t^^O<i:^7^j:# 

Si ^5J:?/ll2 0^S*ll 1 2, 1 6 t^. *5*3 J; 

1 0 0 — 2 0 0 h a-Acc>g:$^*-r -So 

^U<, /iJ^o, GMRt^^® 1 4 ^fHJ i:g$^^ctt/ipi=g: 
[0 0 2 3] gi4ti. 113 trlgl^^n'SP 1 /S Ig^* 

TP 1/S 1 )l + C7>3ig$n7^ca$^/>^^Ol2^n/r«g§ 

i3^5V^TP 1 /s 1 ®(^±trieg-r^^«t«ttcz)3>r ^i^ 

[0 0 2 4] E!4tr^V>Tfi, V h U :x h -e ;^ 2 
2;6^ 3£g$ia/c?^<^c^)P 1 /S 1 ® 1 OCDitzf+S^ 
n^o h U>?x h vx-:^ 2 2ti. BlSd^fJ: 

■5 J^jr^^lSB^^-^ -y KZ-tr^r'J -5 @ We 

•y:/^?g^r^i^cis^>tr, i^j^® i: LT^&g-r -S -y y 
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M2 62:>^ ^:g$n/::?Kt^<7>p 1 /s 1 js 1 ocD±aitz 

T-y (Benzocyclobutene : B C B) (D ^"oUK^f^-f \^ 
-j-fm2%\%^ P 1 /S 1 M 1 OcD_ba5-e*>oTGMR 

1 4©j^Ha5niee$n^o $e>tz. ^le^+'y 

J^t^^^f^o ±tB¥^ *y y^2 6fi. x,^^ 

10 >if\z^^^ P 2/S 2^ 1 8 ^T^t-t^n^ct^figfr5^j: 

[0025] ^et'. ^y >^^2 eojigpt'ti, 
ttcr)1gSr(7)3>r;v^^2 4 m?i.\t. g!6tr^-r2o 

[0 0 2 6]EI7{j:. P 2 / S 2 ® 0±:^a55)'^#tf^ 

<^p>nTV^^ j:-5tr. P 2/s 2«li§co±:;^a5^2 8 

30 [0 0 2 7] |gl8fi. -m)-m^^nfzv^m<DF2/s 
2mo:>±^^^^mm8L^\zxy)ijk'rmxi>^o msx 
mi <Dm%^v vT'^y'f')<Dm^it\z^{^:bP2/ 

S 2/1 1 8 0-a5 (P 2/3 2Jf 1 80±:^gi5^2 80 
0^-^. P 2/S 2M 1 8 0«a5;!?^ GMR^^Jil4 

(Dmm^hm i *5cttfS20*^^M i 2. 1 eoffinsptr 

-Scr^ctdtr. P 2/S 2H 1 8 0-a5;&^|^*$n 

±ie0^mtt0'j- Kissti. ^a50[Ejgs-\0fi-^e 

JiLT»tJi^fflmm;6^tt*&$ia^o ^f^-^X. -try 
mi ^oJ:LFS2 0«tii.^^ffl^->'VP 1 ^^cfc 

t/p 2 0v^-rn;:^^-:^. uhu\zGURm^m\ 4^'^ 
tTm^0:^f^(z^LfRict^n^o -try7:ma[ 

t^. ifBStsi^^^-v'l^P 1 io^t/P 2 0ftfe:^=£rao 
-CJfEnXV><o w0^i'g*. GMR^^-® 1 4 =I:C p 

^mmi^^^\z^ GUR^^\z^'oxm^^i^(Dt&^t^ 

50 t/||20§tii^ffl4^-;UP 1 fectl/P 2 ti. 
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[0 0 2 8] 

T% Kffl:Egts^)^a (Rotary Head Positi 

oner Drives ) \z.:isl1^ ^MsE^j^'^MiSi^^^ti't ^ o 
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[EI3] ^2cDSIigtz^UTlS?&C[)^?:cSec7)v:;^>:'$ 

imsi ^4(Dmm\zio\^xp i/s 1 Ji4'0[)]g:g$n 

yC [g!6] gI4(D®3gt3*5VNTP l/S l^(D_bHEg-r 

^ t CO 3 ^ $ n tfe fig & 

[|g!8] -^;&^^*$n/^ci^ggt^P 2/S 2/ScD±:^a5 
1 O-mi (P 1 /S 1 ) g 

1 2-^ 1 (Dmm.i^m 
20 1 4-"g:±^sj^iSMffis: (GMR) m^m 

1 6"-02 0^mftM 

1 8---m2C!)4?-;l. (P 2/S 2) M 

2 0. 2 2 " y Pi- h l^i^:^ h 
2 4-"=J^;V'^^^ 

2 6"-^*^ 



Cl^ 1 ] 
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#^¥7-2 6 2 5 2 0 



